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Fig. 1   ???????? cal???? calyculin A??????? 
 
 
 
0? 50? 100? 150 kbp?
calA? calB? calC? calE? calF? calH? calI?calG?
0? 10? 20 kbp?
calY? calW? calU? calT? calS? calQ? calJ?
calV?calX?
calD?
calR? calP? calO? calN? calM? calL? calK?
A; adenylation, ACP; acyl-carrier protein, C; condensation, DH; dehydratase, ECH; enoyl-CoA hydratase,  
ER; enoylreductase, HC; heterocyclization, KR; ketoreductase, KS; ketosynthase, MT; methyltransferase, 
Ox; oxidation, PCP; peptidyl-carrier protein, TE; thioesterase 
KS clades: KS0; nonelongating ketosynthase, DB; double bond, SB; single bond, Oxz; oxazole, AA; amino 
acid ?
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Fig. 2  ?????????? D. calyx???? activated chemical defense?? 
Calyculin A  
?Mature toxin??
Phosphocalyculin A 
?Stored protoxin??
CalQ: Kinase 
? ‘Candidatus Entotheonella’ sp. ??
Phosphatase 
?wounded sponge??
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